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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To overcome such 
problems of a liquid crystal display device in which liquid 
crystal is filled by forming protruded patterns on one ' 



substrate of the two parallel substrates and gaps 
between the other substrate, wherein light escaping is 
caused due to a portion where the rubbing is not 
uniformly performed in the vicinity of protruded patterns 
in rubbing to degrade image quality, and when arranging 
patterns covering the light escaping portion by the light 
shielding layer in the whole pixel to prevent the light 
escaping, opening ratios fall down to deteriorate 
luminance. 

SOLUTION: Only a light shielding layer 6b of a pixel 
where protruded patterns 1 1 is disposed is extended to 




form a light shielding part 6c at the lower part in the 
rubbing direction of the protruded patterns in the 
opening part 6d and the extended light shielding part is 
not formed about a light shielding layer 6a in a pixel 
where the protruded patterns are not disposed to widen 

the opening part 6d, thereby achieving a liquid crystal display device having high image quality 
and high luminance. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. , . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] Have two parallel substrates of each other and a protection-from-light layer which has 
opening is prepared in one substrate for every pixel. In a liquid crystal display with which it comes to 
fill [ liquid crystal ] up a gap which a projection pattern is arranged by said a part of protection-from- 
light layer of two or more specific pixels, and was formed between substrates of another side with said 
projection pattern A liquid crystal display characterized by having opening of a different configuration 
from opening of a protection-from-light layer in which the protection-from-light section is installed by 
said opening of only a protection-from-light layer in which said projection pattern was formed, and a 
projection pattern is not formed. 

[Claim 2] A protection-from-light layer in which a projection pattern was formed is a liquid crystal 
display according to claim 1 characterized by the protection-from-light section being installed by the 
direction lower part portion of rubbing of said projection pattern in a opening. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] r , 

[The technical field to which invention belongs] This invention arranges the proj ection pattern of each 
other in one side of two parallel substrates, forms a gap between two substrates with the projection 
pattern, and relates to the liquid crystal display which comes to fill up liquid crystal. 

[0002] ' t . ' 

[Description of the Prior Art] Drawing 3 and drawing 4 are what showed this kind of conventional liquid 
crystal display, and are the cross section of a liquid crystal display [ in / drawing 3 , and / in drawing 4 / 
B-B of drawing 3 ]. [ the enlarged view of a protection-from-light layer ] As shown in drawing 3 and 
drawing 4 , on a glass substrate 1, the array chip 2 and the orientation layer 3 are arranged, and the thin 
film transistor substrate 4 (a thin film transistor is hereafter called TFT) is formed. A laminating is 
carried out to a glass substrate 5 in the sequence of the protection-from-light layer 6, the coloring layer 
7, a counterelectrode 8, and the orientation layer 9, the projection pattern 1 1 is arranged by the 
protection-from-light layer 6 of further two or more specific pixels, and the counterelectrode substrate 
10 is formed. 

[0003] Liquid crystal 12 is poured into the gap formed between the TFT substrate 4 and the 
counterelectrode substrate 10 with lamination and the projection pattern 1 1 in the TFT substrate 4 and 
the counterelectrode substrate 10, and a liquid crystal cell is constituted. The eel thickness of a liquid 
crystal cell is maintained with the projection pattern 11. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional liquid crystal display of the 
above-mentioned configuration, the ununiformity portion of rubbing by a projection pattern being 
arranged by the counterelectrode substrate occurred, and when the protection-from-light layer 6 in which 
the projection pattern 1 1 was formed was also set to protection-from-light layer 6a with 6d of openings 
as shown in drawing, 5 , it was remarkably inferior in image quality - shine, in case a screen is 
displayed, and an omission occurs. Then, when it was made protection-from-light layer 6b which 
installed protection-from-light section 6c in 6d of openings like drawin g 3 in order to shade the optical 
omission, opening of all pixels became small, and sufficient brightness was not able to be secured when 
displaying a screen as a liquid crystal display. 

[0005] This invention solves such a conventional technical problem, and aims at offering the liquid 
crystal display of high definition and high brightness. 

[0006] , u , 

[Means for Solving the Problem] A means of this invention for solving the above-mentioned technical 
problem installs the protection-from-light section in opening of only a protection-from-light layer in a 
pixel in which a projection pattern was arranged, and a protection-from-light layer of a pixel in which a 
projection pattern is not arranged is characterized by considering as a configuration of opening without 
the installation protection-from-light section. 

[0007] According to this this invention, by making small only opening of a protection-from-light layer 
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with a projection pattern, it is possible to cover in the protection-from-light section which had an 
ununiformity portion of rubbing generated by arranging a projection pattern installed, and deterioration 
of image quality by ununiformity of rubbing can be prevented. Moreover, in a protection-from-light 
layer in which a projection pattern is not arranged, since the installation protection-from-Kjght section is 
not prepared, brightness can be improved as compared with a liquid crystal display which enlarges a part 
for a protection-from-light layer of all the conventional pixels. Thus, it is realizable to offer a liquid 
crystal display of high definition and high brightness. 
[0008] 

[Embodiment of the Invention] Invention according to claim 1 is equipped with two parallel substrates 
of each other, and the protection-from-light layer which has opening is prepared in one substrate for 
every pixel. In the liquid crystal display with which it comes to fill [ liquid crystal ] up the gap which the 
projection pattern is arranged by said a part of protection-from-light layer of two or more specific pixels, 
and was formed between the substrates of another side with said projection pattern The protection-from- 
light section is installed by said opening of only the protection-from-light layer in which said projection 
pattern was formed, and it is characterized by having opening of a different configuration from opening 
of the protection-from-light layer in which the projection pattern is not formed. 
[0009] Therefore, it becomes possible to cover the ununiformity portion of rubbing generated by 
arranging a projection pattern by part for a protection-from-light layer, and deterioration of the image 
quality by the ununiformity portion of rubbing can be prevented. Moreover, about the protection-from- 
light layer of other pixels, since it considered as the configuration of opening where the installation 
protection-from-light section is not prepared, as compared with the conventional liquid crystal display 
which prepared the installation protection-from-light section, brightness can be improved in the 
protection-from-light layer of all pixels. 

[0010] Moreover, in a liquid crystal display according to claim 1, as for invention according to claim 2, 
the protection-from-light section is characterized by being installed at the direction lower part portion of 
rubbing of said projection pattern [ in / in the protection-from-light layer in which the projection pattern 
was formed / a opening ]. 

[001 1] According to this configuration, since only the ununiformity portion of rubbing by the projection 
pattern can be covered in the installation protection-from-light section, deterioration of the image quality 
by the ununiformity portion of rubbing which the projection pattern was arranged and was generated can 
be prevented. 

[0012] Hereafter, it explains, referring to an accompanying drawing about the gestalt of operation of this 
invention. Drawing 1 and drawing 2 are what showed the liquid crystal display in the gestalt of 1 
operation of this invention, and are the cross section of a liquid crystal display [ in / drawing 1 , and / in 
drawing 2 / A- A of drawing 1 ]. [ the enlarged view of a protection-from-light layer ] 
[0013] As shown in drawing 2 , on a glass substrate 1, the array chip 2 and the orientation layer 3 are 
arranged, and the TFT substrate 4 is formed. A laminating is carried out to a glass substrate 5 in the 
sequence of the protection-from-light layer 6, the coloring layer 7, a cdunterelectrode 8, and the 
orientation layer 9, and the counterelectrode substrate 10 is formed by arranging the projection pattern 
1 1 in a part of protection-from-light layer 6 in further two or more specific pixels. 
[0014] Liquid crystal 12 is poured in for the TFT substrate 4 and the counterelectrode substrate 10 
between lamination, the TFT substrate 4, and the counterelectrode substrate 10, and a liquid crystal cell 
is formed. Between both substrates, the eel thickness is maintained with the projection pattern 1 1 of the 
counterelectrode substrate 10. 

[0015] Protection-from-light section 6c is installed in protection-from-light layer 6b in which the 
projection pattern 1 1 was arranged among the protection-from-light layers 6 of drawing 1 and which is a 
specific pixel by 6d of openings of the direction (direction of arrow head) lower part portion of rubbing 
of the projection pattern 1 1 . Thus, since the ununiformity portion of rubbing by the projection pattern 1 1 
can be covered in a protection-from-light layer by preparing installed protection-from-light section 6c, 
deterioration of the image quality of the liquid crystal display by forming the projection pattern 1 1 can 
be prevented. 
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TOO! 61 Moreover, since the protection-from-light layer of the pixel in which a projection pattern is not 
arranged consists of protection-from-light . layer 6a without the installation protection-from-light section 
as shown in drawing 5 , the panel of high brightness is obtained compared with, the conventional thing 
by which the protection-from-light layer 6 of all pixels was constituted greatly [ 6d of openings ] 
therefore from protection-from-light layer 6b like drawing 3 . 

r0017] Next the example of this invention is explained. In drawing 1 and drawing 2 , the projection 
pattern 11 is a cylindrical shape with a diameter [ of 10 micrometers ], and a height of 5 micrometers, 
and is formed every 3 pixels. The pitch of a pixel is formed from the end face of a pixel to 20- 
micrometer inside by 300 x 100 micrometers, and protection-from-light layer 6a. 
r00181 The projection pattern 1 1 is arranged in the center for a protection-from-light layer of the pixel 
surface As for protection-from-light layer 6b in which the projection pattern 1 1 is arranged and which is 
a pixel' the side of 20 micrometers and others also sets only left-hand side [ center / of the surface ] to 20 
micrometers, as- for the portion on the right of 50 micrometers and the center of the surface. The 
direction of rubbing of the counterelectrode substrate 10 in which the projection pattern 1 1 is formed is 
made into the direction of the arrow head of drawing 1 (the direction of the upper right of a pixel to the , 

[OoSun the case of this example, it became possible by making the surface of the protection-from-light 
portion of a pixel larger 30 micrometers than usual to cover the ununiformity portion of rubbing. 
Moreover as compared with the conventional configuration which uses protectibn-from-hght layer 6b 
for all pixels, the numerical aperture has improved to 50.3% to 47.0% of the configuration 
conventionally. • • 

rEffect of the Invention] By according to this invention, the protection-from-light section's having been 
installed by opening of only the protection-from-light layer of the pixel in which the projection pattern 
was arranged, and having given different opening from the protection-from-light layer which are other 
pixels as explained above While becoming possible to cover the ununiformity portion of rubbing 
generated by arranging a projection pattern in a protection-from-light layer and being able to prevent 
deterioration of the image quality by the ununiformity portion of rubbing About me protection-from- 
light layer of other pixels, the effect that brightness can be improved is done so as compared with the 
conventional liquid crystal display by considering as the configuration of large opening where it does 
not have the installation protection-from-light section. 



[Translation done.] 
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DRAWINGS 




[Drawing 41 
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